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COMPREHENSIVE  REPORT 


n.  Consolidated  Summary 

During  the  course  of  10  years'  work,  we  have  demonstrated  a 
number  of  effects  of  uremia  upon  metabolism.  Rat3  with  chronic  uremia  show  a 
decrease  in  glucose  uptake  from  the  intestine  and  a  marked  decrease  in  liver 
glycogen  as  well  as  impairment  of  glucose  utilization  following  a  glucose 
load.  Urea  does  not  appear  to  be  dispersed  equally  throughout  the  body  but 
n,ay  have  a  higher  intracellular  concentration  in  some  cells.  The  half-life  of 
red  blood  cells  infused  into  uremic  patients  is  decreased  and  this  increased 
destruction  may  be  reversed  by  hemodialysis.  The  neurologic  manifestations  of 
uremia  appear  to  be  due  to  the  generalized  metabolic  defect  rather  than  to 
hypocalcemia.  Cardiac  arrhythmias  are  frequent  in  patients  with  uremia  and  may 
be  produced  by  rapid  changes  of  extracellular  pH  or  levels  of  sodium  and 
potassium.  Patients  with  both  acute  and  chronic  renal  failure  have  high  serum 
citrate  levels. 

Patients  deprived  of  all  renal  tissue  do  not  develop  hypertension 
unless  they  are  overhydrated.  This  type  of  hypertension  related  to  overhydration 
may  bo  corrected  by  salt  and  water  deprivation. 

A  technique  has  beer,  devisod  for  the  management  of  chronic  renal 
failure  by  periodic  peritoneal  irrigation  through  an  inlying  peritoneal  conduit. 
An  apparatus  which  will  automatically  cycle  dialyzing  fluid  has  been  devised  and 
is  currently  undergoing  clinical  trial.  Pour  patients,  so  treated,  have  been 
maintained  at  home  by  peritoneal  dialysis. 

During  the  course  of  thi3  work  achievements  in  the  field  of  clinical 
renal  homotransplantation  in  man  have  been  as  followst  In  19$U$  the  first 
successful  transplantation  of  the  kidney  of  identical  twins.  In  1959,  the  first 
successful  transplantation  of  the  kidney  between  nonidentical  twins.  In  1962, 
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the  first  successful  transplantation  of  a  totally  unrelated  cadaver  kidney 
whiuh  lias  survived  at  the  present  for  15  months.  More  than  60  human  renal 
•  home-grafts  have  been  performed  to  date.  Current  techniques  of  immuno-suppressivc 
therapy  use  drugs  rather  than  radiation.  With  these  techniques  we  have  demonstrated 
that  partial,  tolerance  for  a  transplanted  kidnoy  may  be  obtained  and  that  re¬ 
jection  once  again  may  be  aborted  by  drug  therapy.  At  the  present  time,  five 

■  \  > 

patients  are  alive  and  in  good  health  with  kidneys  transplanted  from  other 

than  twins. 

A  technique  has  been  evolved  for  the  demonstration  of  degrees  of 
histocompatibility  between  human3  based  on  the  degree  of  accelerated  rejection 
of  skin  placed  on  different  donors  following  prior  transplantation  of  the  skin 
from  the  first  member  of  the  pair  to  be  tested. 

It  has  been  possible  to  elute  antibody  from  a  rejecting  kidney  and 
t  '  reject  this  with  soluble  antigen  from  donor  platelets  in  an  in  vitro  system, 
employing  complement  fixation. 

B.  Significance  of  these  results: 

The  results  referred  to  above  have  led  to  better  understanding  of 
the  metabolic  abnormalities  in  uremia  and  have  enabled  us  to  proceed  with  more 
effective  techniques  for  therapy.  Ultimately,  we  believe  the  most  satisfactory 
solution  to  the  problem  of  chronic  renal  failure  will  be  transplantation  of  the 
.  kidney.  The  work  discussed  above  represents  the  progress  in  somo  of  the  fields 
which  must  be  thoroughly  explored  before  this  can  be  generally  feasible.  However, 
it  is  now  possible  in  certain  instances  to  restore  an  individual  with  terminal 
uremia  to  full  activity  for  periods  as  long  as  1J>  months  by  the  transplantation 
of  unrelated  kidney. 


i*IiiLI0<auS>10t 


»  f iGiwmaUotit,  J.j  .,  o'aoar*,  «.r#  riarrill,  j,f,i  Failure  of  iiquilibr&tio" 
of  Tnulin  In  Anuric  Mubjecta.  J.Glin.  invest.  32iWi  1953, 

2.  Uj^TRin,  M.,  Merrill,  J.F.:  .'inert-tens  continuous  TMaeparitoneel  cialyaia, 
Kw  ring,  J,  ;<kL  jj^ftil25*  Jen,  1953* 

3.  .  inkenetaedt,  J.T.,  O'Mears,  er rill,  «’•:.»  Ob  narration#  on  the  voluaa 

of  1:1  attribution  of  tnulin  in  nurlc  Subjecto.  J «CHa»  XWfMt.  3?» 209,  :  arch 
1?53. 

■j 

u.  ‘.van,  orrill,  The  •' linical  ourae  of  Acuta  Hen«l  Failure, 

Medicine  32 t 215,  Fay  1?53« 

5.  Cellar,  c,.u,  ;'.van,  orrill,  *»•?•<  .har^ina  la  Aoid-be*c  balance  of 

>*!:;c  ctiAn&u  during  ’ier,odialyila.  J,  Clin,  Invent,  jg>729,  Aug.  1953* 

o.  A'unkor,  orrill,  .Tonic  .'Wicaruitia  la  Acute  nr.4  Chronic  jUnel 

wilv.ro*  c.  .*  .A,  156 1 76i< ,  .At.  136*1, 

voilor,  J.  uwt,  t'» ,  coigne,  ■  wyett,  .<•?•,  <criecitiollo,  .i.C., 

.  /Trill,  C*  «  end  i.evlna,  3*.A,f  effect#  of  Acuta  Hewoval  of  F’otaaoiu* 

fr or*  . ,.'ioi£«o  in  olid,  Clru,  HtUU,  Fan.  1955* 


'  • 


.  ,  err HI ,  J ,  >  . ,  *  .illfir ,  • 1  •  i  • , 

Panel  :  .offsotricia^lOMtetl  :*r;  in  tho  runon. 
ob.  1955. 


IliCrn,  C.W.I  jiporier.ces  Vlth 
oport  of  9  asi >&«  ...Clin,  invest. 


.'orrill,  3,i’,|  farriaon,  «/«»,,  ..urray,  **•&•*  i-ild,  W.K.»  riuecasiiful  '  «no- 
Vraroplantation  of  t.'u>  klilnoy  In  an  identicul  twin,  craft  a »  Act.  Clin,  dfwetol. 
Aonuo.  67 1 167,  1955. 

l„cvlr.a,  -i,.',,  v'anaer,  .’%*(.»,  Horrlli,  J»',t  lal/nabl«  .  urrente  of  "njury 
in  cteoeiur.  vtvalcation  hetierabllni;  /cuto  'yocardial  nCfrcUor.  .r  eri- 
curditia,  ire,  13»27,  1956, 


U,  ;  orrill,  'urroy,  J.C.,  Harriftfifo,  J.H.,  Culld,  V.fUi  ;vacco*nful 

; '.or»totrun«i<l«u*tft tion  of  the  hunan  j.'..<*r;cy  l-otwoen  Identical  .’vin»,  >.<>>■ .  .,/■ . 
160j2?7 ,  1966. 


12.  inhonstaodt,  J ,  ‘ ,  orrill,  J.f.i  r'onal  Function  after  recovery  Iron 
Acute  Uenul  Fail  ire,  :.’ew  cm:.  J.  Med.  2^il023,  ''ey  1956. 

13*  flicker,  ..ulld,  ,,  .«orden,  J.M.,  :  o»Till,  </*>',»  ;tuuie»  fua 

F'unctional  .  upeoity  of  a  ..enervated  MoootreRnplanted  Sitinoy  in  on  idcriticai 
IV in  with  i'feoullel  Cbewvetione  In  the  icwr*  J,  Clin*  .nveat.  35*1 3 (Mi , 
o«c.  1956. 

lh,  r  inkenataodt,  J.r.,  -.ui*-.  uinaeu,  .  .,  atvcu,  L.,  Morrioou,  an* ill, 

j , f  .  i  icx,-)er,U;toutal  .\nutw  ’ota*Mi.ua  *<epleti»n  in  Uog.8,  dirt#  Fci.  16 >171, 
Fob.  1957. 


2 


^ •  ^Uwce,  J*’.,  '.iuild,  w.A*,  Merrill,  J»P»«  citrate  Hetstooliam  in  I’rwsda. 

£*Ji Eg*.  rhystol.  Uu^l,  Sept*  i?$T. 

io*  :/eco,  cn*; ltlin,  V.G*,  Pond,  J.C.,  Tcitanae,  T*J*,  Guild,  «•&*, 

MarrJll,  «f*-.t  Effect  of  dialysia  and  Purine  illboaidss  upon  too  Anerda 
of  Uremia.  J.  Clip,  Inveet.  )6i92},  1?$7. 

17,  ouout,  Guild,  V. ,,,  'errill,  J.f.i  .arbohjrdbrete  .kiUboliesi  in 

J.#ta  with  'tcute  Ur«?.ls,  Aa»  J*  Physiol*  l$2t30»  Jin*  1?$6. 

i  -.  ’layer,  U.,  straff on,  <•<..,  Gees,  *♦!).,  Guild,  w.n*,  Xerrill,  J*P*i  A 

ator&tory  arid  clinical  valuation  of  t  o  Kolff  Cell  Kidney*  J.  Lib.  Clin* 
■lad.  5Xi715,  ay  1?$«.  -  - 

17.  -urra/,  J • :  •  ,G«rrlll,  J.r.,  herrieon,  J.K.t  Kidney  Tronaplantation  between 

7  coirs  of  Identical  W*n«.  Arm,  ;.>urf;,»  1M>3W*  »»« 

20.  Tucker,  ii.A.,  ,  Terrill,  J*?.  s  PwetdlAlyala  Acxd-oaee  balance 

of  Patients  with  c:irs.nl<i  '.'ronia*  a»*J.  Mid  fld*  2^61 $67,  Mot*  l?5u* 

21.  Kunin,  C. •■!.,  jobs,  i'errill,  J.?.,  /inland,  M*i  ''ereiotanoe  of  Anti¬ 

biotics  In  blood  of  Patient*  with  Acute  ftenal  Pailnre.  1.  Totracyollne 
and  Chlortetracyelins.  J*Ciln*  Invest.  jJflilUO?,  *5ept*  19$9» 

22.  Merrill,  J.p*,  i  urray,  J.C.,  barrison,  J.H.,  -riedean,  Coaly, 

Jr.,  ar.d  ..atniln,  G.J.i  fniceesnful  Fonotranaplantaticn  of  the  idn-j/  to  tween 
'loriiaonti*  *1  o.  n  uw  ‘ing.  J.  ’ad..  ?6g»X2gl,  I960. 

23.  Toucot,  '«.  .,  urjor,  ;;*U,  i'errill,  J.r.i  nrU'hydrato  t.abolia'  in 

i»t»  with  z'  »lc  rovJLa,  ,\m.  ;.  Physiol*  193 >797,  Ap<r*2  1960. 

2U.  rc.x-nald,  ;  .  .,  Jr.,  errill,  J.:  .i  a  looasbla  yerall©:  -low  'nit  lor 

t'.je  KacMeill-  .t  Hina  rtlfieial  Sidney i  * ascription  end  ...valuation#  Irene. 

Am*  "Ok.  Art.  1  nt.  v-r^enw  6»7,  I960 

*5.  Hurray,  J •>..»,  ; .errill,  J.i  bawain,  6.J.,  «aly,  J.K#,  Walter,  .:«<<•, 

br  oke,  Wilson,  .Vt#»  Study  on  Transplantation  feminity  After  Total 

body  ’rradiatlont  linical  ar«l  Caper imental  Investigation.  burg.  h&t2 !2, 
July  I960. 

26.  :e.r;iil,  j.  .,  ilsr.au,  .,  Haw o«,  .  :*L.i  a  .owmetratlon  of  a  ./to toxic 
effect  in  vitro  allowing  tne  /vijeotlon  of  Jkin  irafta  by  the  abtit. 
jinn.  T.i.  Acad,  sol.  67 1 266,  nty  I960* 

27.  yii»n,  h.».,  .-errill,  J.i'*,  Welaant,  w*i.»  Treetesent  of  the  ligurio 

atiftnt  wltii  a  :i«w  JodljaiHSJWbange  TcesinJtend  Sorbitol i  A  7’rclL-dr.ary 
;e;.ort.  t.'ow  J;;g,«  J »  -  od»  26Uilll,  Jar.*  l&l* 

26.  Woleant,  Jorrill,  J.i'.,  rano,  Ivan,  ...»  Vee  of  ilon 

..rt«rio~vonoua  Pypaae,  Trane.  *»  ’be.  b.rtif .  Int*  CTy.ana  7tl2$,  1961. 


art-ill,  J.r*.,  rlednen,  fc.rt.,  yilaoR,JUii.,  fttrtfc&Ilj  The  i'rcdrvftUwn 

of  "Deleted  Type"  eu?.«o«w»  ;iyper»en*ltlrlty  to  Hesse*  ,'*racr  U-uJcocytcs  ws 
a  4*3 suit  of  tne  "(ejection  of  -':kln  'ooogr&ftg.  J»  Clin.  Xnveat.  j£i63l»  Awrll 


*7  fUt 

A  /UA* 


H4;;»r,  v,.3.,  ;»rrill,  J.»*i  j'orit  tienl  Jlalyvl*  &r«d  Acute  Allure* 

Vur#.  Iln.  uf  ■o«  Aw*  U^t663t  1963, 

.  err 111,  J./.,  itmmi,  .olottoi  .  ■.■»  iecimique  for  u>«  cUidy  of  v./totoaic 
Antibody  in  Vivo.  >V*$96,  1?62.  Arm.  Aged#  3cl. 

•urrtoy,  J . r.«  Morrill,  J./’.,  .’-Arrigon,  J.H.,  Wilews,  ;<*£.,  Daawin,  O.J.t 
‘rolon.iod  -vrrlvAl  of  inAwen-Kldiie/  ;omo*rAftA  by  l«rrox>o guppre  *  « 1  v*  Lru;, 

L' he  ropy.  Mow  In# «  J ,  red.  260 » 131$ i  1963* 


y)  /.  oo  /  ^ 


iilH  of  4 •parti 


Matabolle  .THaorckar.i  ani  Tharapautie  Approac5i*a  to  'Renal  failur*  , 


((}  & ' 
-77-  ...  &! 


ksftix  kVUUBiiin  :$XATs>uaii 

<J»alifi.ad  raquaatora  wa/  obtain  oopiaa  of  tnl*  report  iVua  aJTI*. 

/2V  yj 1 


K#curit>  Cla^iaifica  i  0*1  s 

NCXJE 


yj  Ui  '  C 

p  /  )  a//? 

•w*. —  I 


*'  ,  /  f 

»  ■  VT« 


JS 

ov 

.  -A' 

.  1  'Y\0 


■'  * 


I 


r 


r  i 
K 


irJEi^J'-r'n  m  i 

.  juErasi  *  s£lf 

TiaA  s 


a_» 


COMPREHENSIVE  REPORT 


A.  Consolidated  Summary 

During  the  course  of  ]0  years1  work,  we  have  demonstrated  a 
number  of  effects  of  uremia  upon  metabolism.  Rats  with  chronic  uremia  show  a 
decrease  in  glucose  uptake  from  the  intestine  and  a  marked  decrease  in  liver 
glycogen  as  well  as  impairment  of  glucose  utilization  following  a  glucose 
load.  Urea  does  not  appear  to  be  dispersed  equally  throughout  the  body  but 
may  have  a  higher  intracellular  concentration  in  some  cells.  The  half-life  of 
red  blood  cell*  infused  into  uremic  patients  is  decreased  and  this  increased 
destruction  may  be  reversed  by  hemodialysis.  The  neurologic  manifestations  of 
uremia  appear  to  be  due  to  the  generalized  metabolic  defect  rather  than  to 
hypocalcemia.  Cardiac  arrhythmias  are  frequent  in  patients  with  uremia  and  may 
by  produced  by  rapid  changes  of  extracellular  pH  or  levels  of  sodium  and 
potassium.  Patients  with  both  acute  and  chronic  renal  failure  have  high  serum 
citrate  levels. 

Patients  deprived  of  all  renal  tissue  do  not  develop  hypertension 
unless  they  are  overhydrated.  This  type  of  hypertension  related  to  overhydration 
may  be  corrected  by  salt  and  water  deprivation. 

A  technique  has  been  devised  for  the  management  of  chronic  renal 
failure  by  periodic  peritoneal  irrigation  through  an  inlying  peritoneal  conduit. 
An  apparatus  which  will  automatically  cycle  dialyzing  fluid  has  been  devised  and 
is  currently  undergoing  clinical  trial.  Four  patients,  30  treated,  have  been 
maintained  at  home  by  peritoneal  dialysis. 

During  the  course  of  this  work  achievements  in  the  field  of  clinical 
renal  homotranaplantation  in  man  have  been  as  follows:  In  1954,  the  first 
•uccessful  transplantation  of  the  kidney  of  identical  twins.  In  1959,  the  first 
successful  transplantation  of  the  kidney  between  nonidentical  twins.  In  1962, 
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tbe  first  successful  transplantation  of  a  totally  unrelated  cadaver  kidney 
which  haa  aurvived  at  the  present  for  15  non the.  More  than  60  huaan  renal 
homo grafts  have  been  performed  to  date.  Current  techniques  of  iamuno-auppressive 
therapy  uae  drug a  rather  than  radiation.  With  these  techniques  we  have  dnaonstrated 
that  partial  tolerance  for  a  tranaplanted  kidney  nay  be  obtained  and  that  re¬ 
jection  once  again  nay  be  aborted  by  drug  therapy.  At  the  preaent  tine,  five 
patienta  are  alive  and  in  good  health  with  kidneya  transplanted  frea  ether  that 
twine. 

A  technique  has  been  evolved  for  the  demonstration  of  degrees  ef 
histocompatibility  between  humans  baaed  on  the  degree  of  accelerated  rejection 
of  skin  placed  on  different  donors  following  prior  transplantation  of  the  skin 
Area  the  first  member  of  the  pair  to  be  tested. 

It  haa  been  possible  to  elate  antibody  from  a  rejecting  kidney  and 
to  rejact  this  with  soluble  antigen  Aron  doaor  platelets  in  an  in  vitro  qntea, 
eaplojrlng  coaplenent  fixation. 


B.  Significance  of  these  results! 

AtuJ-u 

The  reeults  leiforioa'  te  above'  have  led  to  better  understanding  ef 
the  metabolic  atanoraalltiss  in  uraada.Und^avmwnahl  sdusto  proceed  with  more - 


effective  techniques  for  therapy.  Ultimately,  we 


believ^^he 


most  satisfactory 


eolation  to  the  problem  of  chronic  renal  failure  will  be  transplantation  of  tho 
kidney.  The  work  discussed  abewe^ represents  the  progress  in  sons  of  the  fields 

which  naet  be  thoroughly  explored  before  this  can  be  generally  feasible .  ^  However $ 
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ft  is  now  possible  in  certain  instnioea  to  restore  an  individual  with  terminal 

urenia  te  full  activity  for  periods  as  long  as  15  months  by  the  transplantation 
of  unrelated  kidney. 
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